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(54) METHOD FOR EXTENDING DYNAMIC RANGE OF SOLID-STATE IMAGE PICKUP 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the suitable 
method to extend a dynamic range by increasing an 
overflow level on the way of a change storage period of 
each pixel section in the solid-state image pickup 
element provided with the blooming prevention structure. 




SOLUTION: A pixel section 12 of the solid-state image 
pickup element is provided with a reset gate 40 to control 
a reset operation to discharge storage charges from a 
charge storage section 36 of the pixel section 12. An 
overflow level is increased on the way of a charge 
storage period of each pixel section to extend a dynamic 
range by driving the reset gate 40 so as to change the 
voltage applied to the reset gate 40 on the way of the mm*? 

charge storage period of the pixel section 12. Furthermore, a voltage applied to a transfer 
gate 64 that controls transfer of stored charges to a floating diffusion section 62 from a charge 
storage section 54 and a voltage applied to a bias gate that controls a potential of a floating 
gate are changed. 
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1 2 ©m^sffl&P 3 e #s*w«5£j#nj*-e* u * 

« 0 C©y*y h^-h4 0[cEp})Ol-^mE^ 

f- V MEBWl^i act?, SBIRffiOVfiffllSHIll 

©ifT'7r-/\*-7P-K)i/^Mi^t = 7 
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^mmtwmmMfrzwwm&mm-zitz u *y 
* y h h mmmmi octVs zmmm>wm 

U V 5>«tt*T« «fe a L/c, 

c -rasftaMMt?©^^ s y 7 uvs^t 

[11*11 2 ] tulB U -b y h h VEBfftli, 
g|5CDlulBU-by h^-HcWJip-r««E*s *©H*W 
tc'J-fey H&fEfcfTto-eaS 1 mE£, ^<7)HfSg|5<7)* 
-/\ , -7P-U^/l/£7/l/-£77l95lt0fc#<DU'^l/ 
<fcyffi^l^W«:tS3&ra£2«E£ % *©iS3ltSP©* 

-/\~-7p- u^u£7;u- = y?mik<Dtctb<D u^;i/ 
©■SBSOBIHCBBS&flS^BuESl «Ei L, 

tcttiBm2mE^u ^com^sfinraro^miBm 
3 «e i r * c i t r * 1 iBK^iifta® 

&HXffi<?)*ffiff fltffifr 67P-TY 77tV 7i-v>' 
fSB?- h lcfflint**E£&H*»©WS*fW(l!IHI<0 

it* cfc a icesw- h mEig»^ff a c <t 

t\ &mm^(Dnffiwmmm(D&* w-/<-7n-u 

c £ <t 1" « ®fom®m?(D w=77U> 5>is 

[11*514] tulBI E ^-hmE|g»«, &H*SP<7> 
lulEKSW- KcfflSPf **E*s ^OTHsSSIUclS&ifr 
ftZfrttZmMEt. *<Z>wm&<D*-rt-7n- 

u^/U£7/u-5 y?m±(Dfcisb(D u^/u <t tiffin 
;UcK£f *S2*E£* *©iSilt8P©*-/^-7P- 

3*E£®IH?3<WHBlLT, ^<7)H«gP(73m?g«»SS 
IHOIHIJSBSlclulBS 1 mE<h L, ^<7)iIf£[c!ufBfS 2 m 
E<h L, *©*^*8«BIH©^?lulBS3«Ei:r* 

c <t ^#^<t -r «n*s 3 iBK<7)@i*a®«?(7) 

i77^»m 

[11*515] *iSil6B|5?31fi*SSi*ft«*^**-/^ 



mEis»£ff a c t -c\ &wmi$(Dnffiwymm(D&* 

?*-/t-7P-U^U*±#*«T#-r*5y*l/> 

Efc*fc«i:T*H«tMIS?flD#-r*5y 7 U7-7ffi 

[11*516] tulB/KZX^- hmEIgftli, §H« 
WflDiuK/UT 7 *?- htcEPlJPl-^mE^ ^<75H«gP 
flD*-/t-7 p- u^£77u- = y?m±<Dtctb<D U 

©*-/^-7 p- u^;u^7;u-5 y^m±(otctb(o u 

^;H«:RS-r*S2«Ei:©IH|-P2fiieBiLT, *©iS 
*W©«S*aiBlffl©IHIJ&eiclulBai1 «Ei L. 

D" 311*51 5 Ett© @tt««as?© t5y7l/ > 5> 

[000 1] 

immmt^am^] *»njn±7Vi/-5 >7T&it« 

[000 2] 

UEkomm ccd guiiftiMi * m o s smim 

*lCj5UNTA»}t*5tm3gSSLTm^*WIL. 
»*ffi£fi^*ffi£LTR*Hi*,fc?U:LTV*o 

m<D®wm®mmm%, y-iu-~y^m±mm^m^ 
T±m(Dnmm3iLtctiiiz, ^rom^s^ntUL 

»bTI^ T L S a IS* TS*o 7/1/- = 77Kih 

li^ti, §H»gpr3 1 cm^^n^m^^^-/x-7P 

\-7P- l/^US?lc t E®Z> Z. t Z\ 7 

LT»**»*1Sf«*«d6TLSai:, ^ti[cJ:oT7~ 
^t = 77U> ^SJfB * tu *<D*-rt-7n-ls'< 

*8WBIH©a*?*-/^-7P-U^;U*ffiU^Ufi v 5 
ttlcK N E E«$tt*»fe-a:«<fc5lc-r3*afi«S3g*!h. 
ii¥ 4-32589 *klKi*ftTfi U , * C M 

mt-/ k- 7 p - k u-r 7ii^t^ex. fe m o s §y@i*a 

«at?lc£^Ts n JBSSlcfcff* p7Ul/©ltiPw 
e I I *mct£ttZ.tT<*-l\-7U-\s^)\;1kt.m- 

ate LTC*. 
[0003] 
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mmam^ Let a ttzmm l# ls # s^aai© 

£;£THi, 1 -3©@{*a«ilt?©^T©iSil6l«:fi^TI^ 

as k * -i %- 7 □ - u#±ff f « ft mmmwo 
« 0 *^»a©iHiteatf»7©^-r5>^*^7fl!)iiiiit 

■WH A totfft 5 ft ^ t ^ a C i: tt. as * 5 -T Vfr S flDfll 

ttli. 'J-t?7hf-K KSy-k ftl^Ui/UT 7 * 
y-Hf©s ffl^m^(7)K^tllL(7)ft46^*5l5ft^6tl 
TV 3 ^- h '\© EPllPmE^ffliP'r 4 ft It TffilK * - 

s&atmT©* -r s y?*±T<mm-m\ % z. t z<& 

WtltT\ UVX-> + y**ffifflr*Ci:t)»R*ftft 

1 5 y 7 UV5>tt**S*«ttT* C t lcS« 0 
[0004] 

BP© W5*8t»IH©5£* T*£<fc*tf* «fc 5 K y -b y h ? 
- h WfflEI&fcfi 1 a C £ T\ £BXffi®*ffiff fltfflH® 

UV5>*ffi*t*<fc 3 icLfcc *, $ft, 

&HSSS[5T-ftmg&£ti3iP5£*-M-7 

m^£& y acssiiMt^siaj-r « fctt©Kasy- h tc 

Siip-r««E**iSil6BPO*^*8l«IH©»*?S{b* 

^« J; a icssw- hmEigB=&ff 3 c <k t\ &h*sp 

®*ffi*8tSBIH®£*T**-/t-7P-l^/l/£±#* 

^mtsy* u>5^*tt*r a <fc a Lft c <t 
*„ sft, *mmi. zmMto-wtwmztiz 

7Ltc®fom®m? 5 y * UV$3t*£ST*So 

t, &mmm>jMTxv- Mcwmtznmz&wm 

^i#IMPI©M7t ftJ^^i a l:/K77f 
[0 0 0 5] *#gBJl[c<fcti«; y-by k 



faftifT : -$?®[c7r-/\-7P-u^;u^k^-sac 

MfiHET^CttfJSKs £ft, l/>X-> + y**tt 

ti^C.kfcftlA, 
[0006] 

&BL gmiHUSPOHSSEk @3l*aiRffi<Z)l$R!]ttff 

a«s«©^tt*/^-r 9=7 7, a 4 1± y -b y h ii&tFg 
B3HKtt©Bi&* -r s.xrz^TZ'Cs. ><?m. msiz 

>^/Txr^<5>-9 f E17£«o Ell lc^Lft@ft«« 
*?1 Ott, 'J-by h^-h*Wr*«^;l/-5>^ 

H*SP1 2i:, ^nSHRSPI 2 lcgSiLftJ12[H]SI<!: 

*i?5c j^aiiissicti, ^r(7)H*gpi 2icmmztL 
ftm^i 4, 1 *(D^-r>[c$sn«H*gpi 2tc# 

* #g!!£tift ij -b y Ml 1 6 ACfSiEHU1 18,* 
nS'J-by h«1 6SCf£iBHRMl 8*Uf^<0*-r5 

v^-pea-rssB^au^x^ (vx+tt) 20, 

h7>77^2 4, §tll7Dh7>v , X^2 4(D^-Hc 
SStt*tift*¥3®?lB!2 6 % *mc, *ti5*¥3SR» 

2 6 *m^©* -f 5 V^TKBt US'X* 
(H7 + tt) 2 8^Stl« 0 

[0 0 0 7] H2lC^-r«fc5lC % H«SP1 2HU AM I 
(Amplified MOS Intelligent Imager) SWH^ji^ 

*Jl*MOS h^>v-X^3 0 N 3 2, 3 4^A,?£ 

y, *roa-e©mi h^>>»x^3oii, *©v-x3 

tfftTt^*. «fcypL<t*» mi h5>5>x^3oii, 
7*h<f-f*-K?««y-x3 6^ msmEv DD 

tcgi^^tifc U-by hffil 6lcffitt* 

tifcy-K4otT?iis*ftTL^. mv^yy** 

3 2W K^-T^ffl h5>5>X^, M3 h5>5>X^ 3 4 

2, 3 4li, f-nSOy-X-KU'TVtfSlMcBJiJlc 
Sa»*ih.ft±?«Btti 4iffl^«2 2i:©IHl«:ffia* 

nTijy, m2 h5>5>x^3 2©y-n*si h^y 
-yx^3 o©y-x3 6tc, $ftm3 h^>e>x^3 4 

©y-httSBSR»1 8[c, *4rffia*ftT^«o 7 

* Y$<<*- K?S«S1 h5>5>X"?3 0<Dy-X3 
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V^y*J7.* 3 0<D?- b 4 OttU-by hv"-h£L 
U ^- h 4 0 icmS© U -fe y hmE^EPfiP Lfc£ S 

y-x3 6icwmztiT^tcmffi& ku-t>3 8^ 

if lc^- h 4 0 [cEPiJO^tlT^SmEtOS^T, y-x 

-LTKU<V3 8^^**1**:^ £CDft*S»1t 
^m^^-/\-7p-U^;1/<!:o^o ccot|--M-7p 

y, 7;u-s>^(D^^Pfiih*ti« 0 

[0008] mfommm? i on, ^hissp 1 2(om?s5 

•atSBIHO&f -/ f- 7 □ - l/"«/MHff U^/Ufr 6 

s u^i^\±» c i ?#-r*5 y * u^v^ffi* 

LTfc y , *tllc"3LNT0 3 &tf|g 4 £#bs LTKUBT 
5= H3tts In7-f><D'Ji!'y h«1 6©IEVRn 
StfSiKKRttl 8(7)mEVn(7)lg»^'r = >^^L 

LTt/»3„ SBSiRiHl 80mEVntt2«Btt*ftT 
£ y % CtomEV n ff/vf l^/W«:S*IBlElin V 

*s 'Jt»Hl6 (DUE V R n tt 3 fiUHttfrhTS 

mEU^KDSl^frSIPJ;:, Vh, Vrru V I CD 
3 0CDU^v/l/£ti5*o cn6 2-3©fl*i % 

?i o<Diwim>r*)i> (i v) cfcicjBJBWicSfb-r 

So H3 0Bt$iJa?tt % *EVRn3B«Vh^5Vmlcft 
y, mi h7V^3 OCDV-7 (7th^^- 
K) 3 6?3fc*£ft*ftfc*ffi©*»#*&3:*o 

*Hiisu:***c£®?**«**8mffi« (*-/<- 

7P-U^;W tt, WEl^l/Vmlcfcfe&LfcQmax 

1 (04) [cftoT^So B^JafrBB^JbSTroffllH 
T 1 fcfc, 3fc*£«tfftfc*ffi#V-;*3 6lc*«*tlT 

fcH«gprii, y * y h h 4 o «■ y y -t y 

T5tU «ft£ti*m^mW:Qma x 1 Icf&ffi-tSo B$ 
SObTHi, ■EVRntfVmfreV I lc$fc»A ftllc 
ff-:I^-/\-7P-l/^ll/ffQma x 1 frSQma x 

2 (04) IcJUtL QmaxHdttPaLTCfeHK»? 

6B&J c 2 « % 3fc*ssi*;h.fcW5ff v- 

X3 6[c«ffl^tiTff<o C©IBIH*l«:31fi*SSi*tifc 
■SltfQm a x 2 *ea.fcH*W?,i, y-fey h V- 

Mo*ay y-by h Ku-rv 3 8^ (^ormsmE 

VDDN mffijWtTSfU «ft£tl*m^»iQma 
x2[ct&fPT*o IWJcTtt, lEViKO/WXM 
15, M2 (SS?fl3) h^>$>X*3 4 »A « 
a* ;ftfcW»S»«:(& Cfcttiafl^iMHH* 2 2 LT 



[0009] J-X±C0B< / F[c * y f» 5 ft* 

>$?©»*ic o^t. 0 4 co ^5 7 *#bh Lzmm T 

So *-/<-7P-U^;U£W»S»8tSBIH®£*?±J* 
*-&ric*«]^5Qma x UclBMLtcMSMt. HX 
^tc^7tM^AItLT«fflm^M^0 4COB^L 1 
2 TvTx L fe «t a lc±ff L Tff < £ , ^CO $ $ WttlcjBo 
T£fcLT**ISai t 1 SL^L t 2 7t&fp-t* 0 

LUL2 lc»(Sr 3 2 -3(Dftw*®fom»m? 1 
0(DtiS73 1x^/1/ TMT* C <t 1*?*SIA, Cftlcfcf L 

riCO^tf 7lfiU^;UQma x 1 fr5SWQma x 2 

^±j**-efcJi#ici± % *^cob^l 1 atfL 2iin^ 

TvTx Lfc <fc 3 lcSrft« tftV, iiiM^(DmmmMmii< 
*^QiatfQ2i:6y % *ft5««ttHi*U^l/?E 

sy^tiSctaic^So EPS, ctiicd;orgii*}i®«? 

[00 1 0] 3fclEH5©4r-rSV^*#IBLTs W± 

icbmi Lfcisiwcsa^fticma l/c# ii¥ 4-32 

5 8 9^lcM^#nTL , >**ai:J±(SLTi?0<fc5lEfll 
ftTl^6 % £KB.St3o 0 5lC/TxL/cCO^ Kn^y 
®'J*y hMl 6C0mEVRn, Jgn + 1 5OC0y-b 
y hSi 1 6C9WEV Rn + 1, «n7-rvOSiBKRl» 

1 8©tEVn, «n + i7-r>os«asuin scorn 

EVn + 1, §7<V©S i MmctifoLtc&W-mm 

2 6romEH i % ^nic§^^>com i + 1 HiRtcttffi 

L/c*¥j®?«2 6 ComE H i + 1 735*0 MEV n*^ 
/\-rU^;HcS*|ffl (1 H) U: N mEH i*V\<U^;l/ 
(cft?^46Hfs Hn5O(0m i H«6^5C0K^ttiL 

*ffft>n*„ m^SB^si^^atcss^o^scoK 

«fILT0^*o cn(i#ii¥4-3 2 5 89^C0*)£7 

it^^;^com^«aas^^ft<ixti*fc46, 

¥4-3 2 5 8 9<D^mtHXtLtct^(0*^<0^m 

§H»&P1 2*\ ^COH»gpcom^«ffl&P^5«fflm^ 
ZUmtZV-b-y hB<WiJfflr*fc46coy^y hv"- 
h40*ffiATo5y, §H«&P1 2C0U-tzy hv*- h4 
0lcEpj)Pr*mEVR^§H«gpi 2C0m^«fflffiF^C0 
iff ?Vmfr6V I ^Eft*«a<fcaicy*y hv"-h 

mfflBai*ffaci:?, ^-/\-7p-u^;u^su^ 

>UQma x 1 6^5S U^;UQm a x 2^\±#^-ST^ 
*o W*. &HHSP1 2©y*y hv"-h4 0[cEp})Ol- 

EVhi:, ^C0H«gpc07T-/\-7P-U^;U^7;U- 
= >-?'KiJ:COfc46CO y fi^ U^UlcRSf *M 

2mEVmi:, ^C0H«SPC07r-/\-7P-U^;U^7 
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t(D?3-e3mwmLz. s-ohhsbpi 2®*ffi«iwgin 

■EVmiU *®*ffi*»WH®S*-PiulB£3«E 
V I tLTL^. ^(Dfc®, f©I21±Vm©U^ 

ma x 1 icjflft-f 3SBIHT 1 <hSU^;l/Qm a x 2 (<:«& 

#t *sbiht 2 ton,*. m»ttmztt#zmfet% 
ztic&v. ^comismmm t- == y 7 u y ~y 

[00 11] ^c, H6*#BBLT*«W©S2flDSa6 
©JKJKlco^TKWr 3o H 6 l4*3S81fl!)£ 2 ©*J6© 
Affile frfr* £S£ fflfll * ft 3 #Si?<7)HSiSI5 5 

2©08E|-P«« O HISSI55 214, 7P-T^>^ 

«rtic^*ftfc i mcDm-sm?* vnt- ks 4<t 

3fflfl)n? + */WBM0S f>5V5>X*5 6, 5 8, 6 
V-X6 2M\ 7*h#f*-K (ttfifffltffi) 5 4(7) 

*8Miffi#K3&y- h 6 4©T©?+*;u*^LTay 

& S ft * <fc a L tc 7 □ - t -f V ^tV 7 a - -7 a >g|5 
£ LTfBjatfftTl^*. i'JBKlis St1 h5>-77 
*5 6tt % 7P-x-rV^T r -f 7i-: J? 3 
-X62t, miSmEVDDlcffiJS^ftft KU^>6 6 
<h, Utyhfil 1 6lc«a*ftfcy-h (U*7 
-h) 6 8i:T«*ftTt^o S2hv>-^5 8 
14 K5<7ffl h5>-77^, 313 ^V^6 0ttS 
W%\~^> s J7.$T*1bV, Cft5 h^>-77^5 8, 6 
Ott. *ftS©y-Z- KU'TV^S^lcBJiJlcfiStt* 
ftfe±7«jS»1 1 4£flHH*1 2 2 £©IHU:ffiR*ft 
Tfi»Js IS 2 h5>-7X^5 8(73y-hami 
X^5 6fflV-X6 2t, £fc!g 3 h 5^^7*6 0(7) 
y-H4SB»R»1 1 8 IE, *^SH«*tlT^«o $5 
3W-I-6 414, S36S!lfiJ*7 0lcfiN«*ftT^«c * 
^«fI««[C7* h^^- K5 4WAIt^^mS 
«LT*®W5£*8tr*o C<DW5*8t»IH*U:KaS 
^-h6 4[cEp})P*ftT0^mElctSU;T, 7t 

h***- K5 4frS*-M'-7P-LT7P 
-x-rv?7V7a-5>avas (mi f>5V5>x*5 6 
©v-x6 2) ^fttui-o sfe, vfiramngt^ 

U -l! y h ?- h 6 8 CDPWM U^/UtfBSy- h 6 4 <7)» 
SU^;kfcyS<SSS^<fc5U:LT^*fcak 7* h 
y-T * - K 5 4 5 7 P -5 1 -f y 7 x -f 7 a - 5? 3 >SP 

6 2^fttULfcm^*Mr$ofc^[cti. ^©m 

®RW«:14. *OEI3lcU-by h^-h6 8#*>t**l 
T7P-r^f >-^x>f 7a-> ? 3>SP6 KDWM&^T 



K K > N» ffi * ft. tt(^ T U * y h h 6 8 j!M 7 
fc*;MKy-h6 2tf:*>i:*;h.*Ei:? % 7* h?" 
-f ^f"— K5 4^57P-7 L -ry^7 : V7iL— 73ygP6 

2's»am«3B 5 »h.ffiu w^asyasna. ^lt, 
^ftic <t o t«±T* 7 p -x -r y y^V 7 a ~y 3 y 

»6 2©«ffiSfl2B { » M2 h^yv** 5 S^LTffl 
^<hLTK^tti*fta o 

[0 0 12] JjU©«J«U:i5^T, m^«fflffiF^[c|E 
3£y- h 6 4lcSiiP*ft3«El«:JSi:TiSil6BP5 2®* 

5lfilS©^JI6lc^fr3*a-pl4. (Basy- h 6 4^1)0? 
*mE^H«SP5 2©«S*8IIBIH©»*?Sft*-li« 

<t a kiss?- h mEigft^ff a c <t ■<?. ^commmm 
WF^®S*T^-/\-7P-u^;u^fiu^;u^5SU 

«SP5 2 ©easy- h 6 2icffiip-r*«E*s ^®h« 

/^-7P-^;U%7 r ;U-5>^l»iJ:©fc46©U^;U«fc 
yfiL"^HcRS-r*S2«Ei: % ^a)H«&P0)^- 

/\-7 p- u^;i/^7;i/-5 y 7W5±o)tcSb(D u^/wc 

tS^r*JI3*E < !:©Fa'P3fflei(lLT, *©H^SP© 

m^*afflFa©M^B#ictuiBmi mE^ u zmmc 

m3X2*EtU *©m««HJ3IB©»fT»IOIEII3 
HiaajjSjWiSih.*. 

[0 0 13] «lc, H7*#HLT*«W©*3fl!>Safc 
©^»lc^UNTKWt*o E7li*«W©SI3©5ISfi© 
JKHlcfr^a^^iSffl *ft* 7 

2©0»IS-PS*O H»&P7 2(i, 7P-jr/^- 

^-h7 6 (C©7* h^-h7 60)Tffl*T>->t/l/ 
#PlC*^fl«*a*ft*) t. IUT7,?- V 7 8 (C 
V>lUT7sf- V 7 8li/^;7'^- hi LT«f|-T«) 

fl«fl^2 2 2lcffiR#tu 2A^m» 
2 1 4lcg^^ft, ^(7)'7 2 -h8 4A^7P-^'ry^'7 ^ 
-h*ffi7 6lCffi«*ftT^«o 7*h^-h7 6liM 
#*S«*^LTSBSR»2 1 8lcffitt*ftT£ 
y, $7c. /UT'7'7 2 - h7 814, B^t/K7 7 7^8 6 
lcS«E*!h.T^*o flt^mS©R*UiLl4fll^«2 2 2 
[cg^*ftT0^tti7Dh5y-yx^ ^LT 
ft toft 3 o 

[0 0 14] H«gP7 2©*». RffiU Stf U-fey h 
©3Brftl4, £B%RIK2 1 8(7)mE^3{iIgi!i1-ac 
tlC<fcoTM«i*ftTC*. IP*. £B%Rffi2 1 8(7) 
mE^VmlcLTL^ttlC^* h ^- h 7 6 ©T©?K 

^yy-^;i/#p[cm^«ffl*ft, ^<7)mE^vh[c± 
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h^V5>X* 7 4©^- h 8 4 #7P-^-r VtfRHfc: 

kv, zcDtzcD?- h 8 4(Dnmzwmnmzfc£tc 

*ft« 0 Sfts SW8R»2 1 80«E*Vm<fcyfi^ 
V 1 lef 7* 1*$*- k7 6©*ffi#T#y. E<7) 

T, Sp<Dlff/W77y- h 7 8lc<fc«»aU^WJt 

Tt/>fc«fi#£T k5>5>X* 7 4<7) KUf >8 2N# 
tti*tiTH«&P7 2#y-fey h*ft3o «±©«fiElc£ 

-ya-^Mt) s iUT7,f- h 7 S'vDEPttimE 

7,?- VI 8fl5TOft*MloT k^Vv** 7 4 
(7) KU-TV8 2^m*ft* 0 *»W©S3flD*Jfi©JK 

«ic^^a*a?n. lUTi^f- h 7 s^p-t^m 

E£HSiSI5 7 2(7)m^STOF^(7)ii*™k*-a:^j;o 

*SP7 2CD/WT7.?- h7 8[cEPl)0t^«E^> ^<7) 
H*SP(7)7h -/ 1- 7 □ - U^J U« 7V 1/- = > ^HSikflDfe 

46(7) U^l/lcRgf «S 2 *E£©IH?2fiIBIIl LT, 
^ODiS3l68l5©*S*iWKIH©BlimiCHuES 1 MEt 
U ^-©*S*««IH©^?HuES2*Ei:-r«J:7 

ftlcKUl LfcIS 1 StfS 2 OD*JfiODJK88lc «fc*#J££E 

[0 0 15] ffi, JX±lcKWLfc*JfiODJKI8?li, 

[cEp})0l-«mE^3{i|gt!i (fc/c L/W7Xf- htt 2 
fflUSSi) 7r-/\-7P-U^;l/^SU^;u 

fc*\ *ftsy-hicsiip-r3«E*4fiie(± (/c/ci 

-U^;U£3^#±U:ftJ1S**£3t>S»A Sfc, ^ 
ftSy-Kcfflint**E£a««U:£fc*-eT\ 



[00 16] 

kV-k 636?- k 6^Lli/W77f-hf©f 
-hlcEPip-T*«E*«iSil6BP©*^»8aBIH©^? 

<fc a icy- hmEiEB£ff a c <t r&HUSP 
£T#-r*s y * i/vs'saytr* * a k Lfc. ^©fc 

46, 'J-feykV-k (BSy-K S^Ltt/U7^ 
- h*©ft^«ffi©R*ttJ L©fcttlc*3Hla.SftTV 

* h ^© EPijpmE^$iJiP-r * 7c ^ ?»aic * - / 

W^tc&t), S-ftlcfc o TSSgtfffiTT « E £ ft < s 
$ fe, U >X-> + y * *flWT*j0Btf ttl^ E i:#Ss 
*ftlc«t oTffliitfW^ ft* C 1 fc ftO\ 

[0 1 ] 1 (Dmmommtefrfrzfim&mm 

*ft* @ftjt1t^?(7)^ft@S§glT$*o 
[02] H1®BKtiMM^HJTO®I^H?S3. 
[03] y-fcy h ft&tMKHRMOCn* -T S V ^* 

[04] H*a5©BtiH*f*a«fif«oi$tt*sr^7 7 

[0 5] y-fey hMk susm atf*¥3S?»©e 

ft* -f s y <?*m $ 4 s y ?m -e& % . 

[06] *«W©SI2©5IJfi©^l8lc^^-5*afl«3iaffl 

*ft*@f*a«3if?©H3ifa5©iHi»is?s«o 

[0 7 ] *fg0^(7)m 3 (7)*Sfe(7)^lllc6^^^)S6W 
£ft3g]tt»§S»?<7)HISSP<7)0&0?a53o 

i o mwmmm^ 1 2 h«sp, 3 6 mm 

WW& (7*h^7h-K) N 4 0 y-feyhy- 

5 2 HsSgp, 5 4 m^SflSP (7*h^V 

*-K) s 6 2 7P-7V>?7 : y 7il— 7a> 

BPs 6 4 ISI^-k 7 2 H«gP, 7 6 7 

P-^'T^^-k 7 8 /W77f - K 8 0- 
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r- I I I 1 I 1 I 

l H i+ , 1 1 1 I I L L 
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